This meta-analysis addressed whether eating disorders (EDs) are risk factors (i.e., longitudinal predictors) for suicidal thoughts and behaviors. We identified 2,611 longitudinal studies published through August 1, 2017. Inclusion required studies include at least one longitudinal analysis predicting suicide ideation, attempt, or death using an ED diagnosis and/or symptom. Fourteen studies (42 prediction cases) met criteria. Results indicated that clinically diagnosed EDs and disordered eating symptoms were significant but weak predictors of suicide attempts but not death. Effects remained weak when moderators were considered. By reviewing the methodological limitations of previous research, these results highlight avenues for future research.
Eating disorders (EDs), and anorexia nervosa (AN) in particular, are robustly associated with suicidal behavior, which has led many to the assumption that EDs are risk factors (i.e., longitudinal predictors) for suicidal thoughts and behaviors. Providing indirect evidence for this possibility, cross-sectional research has repeatedly linked EDs to suicide ideation (Crow, Swanson, le Grange, Feig, & Merikangas, 2014; Swanson, Crow, le Grange, Swendsen, & Merikangas, 2011) , attempts, and death (Arcelus, Mitchell, Wales, & Nielsen, 2011; Harris & Barraclough, 1998; Sullivan, 1995) . Moreover, standardized mortality ratios (SMRs) for suicide among EDs are among the highest of any mental disorder (Arcelus et al., 2011; Chesney, Goodwin, & Fazel, 2014; Harris & Barraclough, 1998; Preti, Rocchi, Sisti, Camboni, & Miotto, 2011; Sullivan, 1995 ). Yet evidence from longitudinal studies has been largely inconsistent, raising questions about whether EDs indeed confer risk for subsequent suicidal thoughts and behaviors. The aim of this study was to determine whether and to what magnitude ED factors (ED diagnosis and symptoms) predict suicide ideation, attempts, and death.
Central to this aim is understanding how risk factors (predictors) differ from other associations (e.g., correlations). According to a prominent risk factor typology (i.e., Kraemer et al., 1997) , a correlate is a factor that is associated with another factor; however, the temporal nature of the relation is unclear. Correlates may be identified using cross-sectional methods, but it is impossible to determine which correlate temporally precedes the other. A risk factor is a specific kind of correlate that precedes an outcome of interest and can divide people into low-and high-risk groups. Thus, identifying risk factors requires longitudinal research designs. Disambiguating risk factors from correlates is critical as correlates are generally weak predictors of future outcomes and poor treatment targets, whereas risk factors (especially causal risk factors) tend to be good predictors of outcomes and potentially strong treatment targets (Kraemer et al., 1997) . The majority of the research examining the relationship between eating disorders and suicidality has been cross-sectional, which occludes the directionality of the relationship.
CROSS-SECTIONAL LITERATURE ON THE ASSOCIATION BETWEEN EATING DISORDERS AND SUICIDALITY

Ideation
Although suicide ideation is a noted risk factor for suicidal behavior (e.g., BacaGarcia et al., 2011; Brown, Beck, Steer, & Grisham, 2000; Kessler, Borges, & Walters, 1999) , the research examining suicide ideation among eating disorders is surprisingly limited. About a quarter of individuals with AN, bulimia nervosa (BN), and binge eating disorder (BED) experience suicide ideation during the course of their illness (Carano et al., 2012; Favaro & Santonastaso, 1997; Milos, Spindler, Hepp, & Schnyder, 2004; Swanson et al., 2011) . Additionally, about a third of individuals with AN, BN, and BED report lifetime suicide ideation (Swanson et al., 2011) . By comparison, approximately 40% of individuals with schizophrenia report suicide ideation (Fenton, McGlashan, Victor, & Blyler, 1997) , as do approximately 60% of individuals with bipolar disorders (Valtonen et al., 2005) .
Attempts
A quarter to one third of individuals with either AN or BN have attempted suicide (Crow et al., 2014; Franko & Keel, 2006) . Additionally, 13% to 15% of individuals with BED have attempted suicide (Carano et al., 2012; Crow et al., 2014; Swanson et al., 2011) . The results of individual crosssectional studies examining the link between ED symptoms and attempts have overall been inconsistent. For instance, cross-sectional and retrospective studies find support for relations between attempts and ED symptoms such as overexercise (Smith et al., 2013) , restriction , and purging (Bulik et al., 2008; Franko & Keel, 2006) . However, these relations have not always replicated across studies or ED populations.
Death by Suicide
To date, there have been three metaanalyses examining the risk of death by suicide among people with EDs (Arcelus et al., 2011; Keshaviah et al., 2014; Preti et al., 2011) . Results of these meta-analyses support an association between EDs and suicide, and AN in particular. Across these meta-analyses, suicide SMRs for AN range from 18 to 31, and the estimate for BN is 7.5. (Keshaviah et al., 2014; Preti et al., 2011) . However, all three meta-analyses included cross-sectional studies. Therefore, from these meta-analyses, it is possible to conclude that EDs are correlates of suicide, but the inclusion of cross-sectional studies precludes drawing conclusions about the temporal association between EDs and suicide. Thus, these prior meta-analyses are limited in their ability to provide information about EDs as risk factors for suicidal thoughts and behaviors.
Theories Explaining the Association between Eating Disorders and Suicide
Theories that attempt to explain the ED-suicide relationship suggest that either there is something about EDs themselves that leads to suicidal behavior, or that EDs lead to suicidal behavior because EDs cooccur with other factors that lead to suicidal 222 EATING DISORDERS AND SUICIDE PROSPECTIVE META behavior. The three theories we review here attempt to explain the association between EDs and suicidal behavior. These theories vary in the extent to which they view EDs as causal risk factors for suicidality. The Interpersonal-Psychological Theory of Suicide. The interpersonal-psychological theory of suicide (IPTS; Joiner, 2005) suggests that individuals become capable of making lethal suicide attempts when three states are present: the belief that one is a burden, feelings of failed belongingness, and a capability for lethal self-harm. Two of these components, perceived burdensomeness and failed belongingness, are hypothesized to lead to suicidal desire, whereas the capability for suicide enables suicidal individuals to make suicide attempts. The capability for suicide is comprised of both fearlessness about death and high tolerance for physical pain and is hypothesized to develop through habituation to painful and frightening experiences. Within this model of suicidal behavior, ED behaviors are believed to be painful and provocative experiences that increase pain tolerance and fearlessness about death and thus increase the capability for suicidal behavior. Studies have also found that some ED symptoms are related to suicide ideation through their relationship with burdensomeness and failed belongingness Kwan, Gordon, Carter, Minnich, & Grossman, 2017) . Therefore, individuals with EDs may be at increased risk for suicide due to elevations in perceived burdensomeness, failed belongingness, and/or capability for suicide.
Research to date has provided mixed support for the IPTS as an explanatory framework for suicide risk in EDs (e.g., see Smith et al., 2016; Smith, Zuromski, & Dodd, 2018; Witte et al., 2016) . However, the majority of this research has been crosssectional and therefore unable to test the theory's longitudinal predictions (e.g., that eating disorder symptoms would increase theory constructs over time).
Psychiatric Comorbidity. An alternative explanation for the increased risk of suicidality among individuals with EDs is that EDs are associated with suicidal behavior due to the high rates of comorbidity with other psychiatric disorders (Blinder, Cumella, & Sanathara, 2006; Hudson, Hiripi, Pope, & Kessler, 2007) , like mood disorders, which are also associated with suicidality (Nock, Hwang, Sampson, & Kessler, 2010) . In other words, the relationship between EDs and suicide may be better accounted for by the disorders with which EDs tend to cooccur. For example, compared with BN, AN is more commonly comorbid with bipolar I or bipolar II disorder (McElroy, Kotwal, & Keck, 2006) , each of which are independently associated with suicide risk. Additionally, comorbid depression and substance abuse increase the risk of suicide attempts in AN, and a history of substance use is associated with suicide attempts in BN . In partial support of this hypothesis, Bodell, Joiner, and Keel (2013) found that BN, but not AN, was uniquely associated with lifetime suicidality (a composite variable comprised of ideation, plans, and attempts) after accounting for comorbid disorders. Additionally, found that BED was not associated with significantly elevated odds of suicide ideation, planning, or attempting among adults or adolescents after adjusting for comorbidities.
Shared Genetic Risk. Eating disorders and suicidal behavior are considered highly heritable (Brent & Mann, 2005; Statham et al., 1998; Trace, Baker, Peñas-Lled o, & Bulik, 2013) , with estimates of genetic heritability for EDs ranging from 20% to 80% (Trace et al., 2013) and around 45% for suicide (Statham et al., 1998) . Although the heritability of complex behaviors such as EDs and suicidality is certainly polygenic, several potential candidate genes have been identified through twin, adoption, and family studies, as well as genomewide association studies. Molecular genetics research related to EDs has examined genes related to the serotonergic and dopaminergic systems, as well as genes known to be involved in appetite and weight regulation (Trace et al., 2013) . Genetic studies of suicidal behavior have primarily emphasized the serotonergic system (Chang et al., 2016) .
Two recent studies specifically examined the shared genetic risk between EDs and suicidal behavior. Wade, FairweatherSchmidt, Zhu, and Martin (2015) used genetic modeling to examine the role of shared genetics, shared environment, and unique environmental factors in determining risk for EDs and suicidality (including transient ideation, persistent thoughts, plans, and attempts of varying severity). They found evidence of additive genetic factors in the association between EDs and suicidality and found that the comorbidity between EDs and suicidality is almost wholly explained by genetic factors, with very little influence from environmental factors. Similarly, in an investigation of the shared risk for AN and suicidality (defined as either death or an attempt that was detected by the health care system), Thornton, Welch, Munn-Chernoff, Lichtenstein, and Bulik (2016) found a genetic correlation for AN and suicidality of 0.52, suggesting significant shared genetic risk, with unique environmental factors accounting for most of the remaining liability. The findings of these two studies suggest that the shared genetic risk for EDs and suicidality may be driven by genetically determined temperamental styles.
The Current Study
To summarize, EDs are cross-sectionally associated with suicidality. Theories attempting to explain this association have largely assumed that EDs either alone, or in combination with associated factors, are risk factors (i.e., longitudinal predictors) for suicidality. However, this assumption remains largely untested and the question remains about whether EDs (i.e., ED diagnosis and/ or symptoms) represent risk factors for future suicidal thoughts and behaviors. The purpose of this meta-analysis is to address this critical issue. To this end, we have four objectives. First, we provide a descriptive summary of the literature to date that has examined the longitudinal effects of ED factors (ED diagnosis and symptoms) on suicide ideation, attempts, and death. Specifically, we examine what type of suicide-related outcome is investigated (i.e., ideation, attempts, or death), and length of follow-up, as well as sample characteristics such as age, and whether samples were drawn from community or clinical settings. Second, we determine whether and to what magnitude ED factors (ED diagnosis and symptoms) predict suicide ideation, attempts, and death. Third, we examine potential moderators of those effects. Specifically, we consider whether sample age, sample severity, or length of follow-up influence effects. If significant moderation effects emerge, this could provide important clinical information regarding populations in which EDs are particularly potent predictors of suicidal behavior, or of the time frame in which EDs are most likely to precede suicidality. Last, we evaluate these results in the context of their clinical significance in the prediction of future suicidal thoughts and behaviors.
METHODS
Data Sources, Study Selection, Inclusion Criteria
We searched PubMed, Google Scholar, and PsycInfo for peer-reviewed publications published before August 1, 2017. Search terms included variants of "longitudinal" (e.g., longitudinal, longitudinally, predicts, prediction, prospective, prospectively, future, later) and "suicide" (e.g., suicide, selfinjury, suicidality, self-harm, suicidal behavior, suicide attempt, suicide death, suicide plan, suicide thoughts, suicide ideation, suicide gesture, suicide threat, nonsuicidal self-injury, NSSI, self-mutilation, deliberate self-harm, DSH, self-cutting, cutting, selfburning, and self-poisoning). The reference sections of all papers identified through databases were also searched.
In total, 2,611 unique publications were identified. Publications were excluded 224 EATING DISORDERS AND SUICIDE PROSPECTIVE META if analyses were not longitudinal, analyses did not examine a discrete suicide-relevant outcome, or analyses were conducted as part of a primary treatment study. Inclusion criteria were that the paper must include at least one longitudinal analysis predicting suicide ideation, attempt, or death using any ED-relevant variable (i.e., ED diagnosis and/or symptom of an ED) in any population, year, and geographic location. There was no minimal length of follow-up criterion; any prospective study was included. Suicide ideation was defined as "thoughts of killing oneself"; suicide attempt as "engagement in potentially self-injurious behavior in which there is some intent to die from the behavior"; and suicide death as "death that results from intentionally self-injurious behavior." Methods of obtaining ED diagnosis varied from study to study and generally included the use of a structured clinical interview. Some studies assigned a general ED diagnosis, rather than a specific type. Additionally, three studies assessed ED symptoms more broadly through the use of ED symptom measures (Body Shape Questionnaire, used in Rodr ıguez-Cano, BeatoFern andez, Eating Attitude Test, used in Wichstrom, 2000; Eating Disorder Inventory, used in Franko et al., 2004) . After reading each abstract, 1,889 papers did not meet inclusion criteria. Reading the remaining articles resulted in a total of 14 publications that were included in the present meta-analysis (see Table 1 ). See Figure 1 for the PRISMA flowchart.
Data Extraction
For each study, all statistical tests were reviewed. Any instance in which an ED-relevant variable was used to predict suicide ideation, attempt, or death was retained for analysis and referred to as a "prediction case" (see Table 1 ). We examined each prediction case for independence. Nonindependent cases could occur if (1) the same data were re-analyzed across multiple publications and/or (2) a single study included multiple follow-up assessments using the same predictors. In the first case, the most inclusive study was retained; in the second case, the final follow-up assessment was retained. The included studies produced 42 unique prediction cases.
The following was extracted from each study: authors, publication year, follow-up length, number of participants with a history of self-injurious thoughts or behaviors (SITBs), sample type (i.e., general population [i.e., participants not selected based psychopathology or SITB], clinical [i.e., participants selected based on psychopathology], self-injurious [i.e., participants selected based on SITB history]), sample age group (i.e., adolescent, adult, mixed), predictor variable, outcome type, and any statistics relevant to all longitudinal analyses using ED variables to predict suicide ideation, attempts, or death (see Table 1 ).
Study Quality
Substantial methodological variance between studies can compromise the accuracy of results. Assessments of study quality are indicated when substantial methodological variability is anticipated. Methodological variance is particularly prominent in metaanalyses of intervention studies, which often vary with respect to design (e.g., randomization, double-blinding, case-control), sample (e.g., representativeness, severity), and treatment provision (e.g., fidelity, adherence). However, in contrast to intervention metaanalyses, the inclusion criteria of the present meta-analysis resulted in a highly uniform pool of studies-that is, studies were required to share a common design (i.e., longitudinal) and outcome (i.e., suicide ideation, attempt, or death). Although some methodological differences still exist (e.g., length of follow-up, type of sample), no established objective criteria exist that would inform a priori hypotheses about how these differences may influence study quality. As such, we used moderator analyses to evaluate how these more fine-grained differences may impact meta-analytic results. Random-effects models were also used to account for between-study heterogeneity. We describe both these data analytic strategies in detail next.
Data Analysis
Comprehensive Meta-Analysis, Version 3 (CMA; Biostat, 2015) was used to perform meta-analyses. The majority (n = 39; 92.9%) of cases reported odds ratios (ORs) or reported statistics (e.g., correlations, independent group means, risk ratios, 2 9 2 contingency tables) that could be converted into ORs. The remaining cases presented hazard ratios (HRs) and were included in descriptive analyses, but there were too few to analyze in terms of effect sizes. The majority of cases (97.7%) provided unadjusted estimates. When available, unadjusted estimates were used. Of note, when adjusted estimates were analyzed separately, results were comparable to the results of when unadjusted estimates were considered separately and when unadjusted and adjusted estimates were entered jointly.
Publication bias was considered using multiple indices. These included the following: classic fail-safe N, Orwin's fail-safe N, Begg and Mazumdar rank correlation test, Egger's regression test, funnel plot symmetry, and Duval and Tweedie's trim and fill test. Outliers were defined as estimates >3 standard deviations from the mean. No prediction cases fell outside that threshold, and therefore, all were retained (see Figure 2) .
To quantify between-study heterogeneity, we used I 2 tests. Because betweenstudy heterogeneity is common across studies, random-effects models were used. In contrast to fixed models that only model within-study variance, random-effects models model both withinand between-study variance. Random-effects models account for systematic between-study variance in the weighting and calculation of each prediction case. Meta-regression using random-effects models and unrestricted maximum likelihood was used for all moderator analyses. Metaanalytic moderation tests diverge slightly from moderation analyses in primary studies.
In meta-analyses, moderator analyses test whether effects size variation between studies is associated with differences in moderator variables. As such, moderators in meta-analyses often represent differences in study characteristics (e.g., methods, sample, publication year) that could account for systematic differences in effect size. For the present Open diamond indicates unadjusted weighted mean odds ratio; shaded diamond indicates weighted mean odds ratio adjusted for publication bias.
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meta-analysis, we tested the potential moderating effects of study follow-up length, sample severity, and sample age groups. For interpretability, we provide means and confidence intervals for tests of categorical moderators and beta coefficients and slopes for tests of continuous moderators.
RESULTS
Descriptive Statistics
The first longitudinal study using an ED variable to predict some suicide-relevant outcome was published in 1996 (i.e., Johnsson, € Ojehagen, & Tr€ askman-Bendz, 1996) . Suicide attempt was the most common outcome, accounting for 69% of cases. The remaining cases (n = 13) involved suicide death prediction, as no cases involved the prediction of suicide ideation.
Most prediction cases were characterized by long follow-up periods, with a median follow-up of 9 years (mean = 143.29 months, standard deviation [SD] = 100.03). No cases involved follow-up of less than 6 months, and only one case (2.4%) had a follow-up of 1 year or less. The most frequent follow-up interval was 5-10 years (n = 26, 61.9%), followed by follow-ups of greater than 10 years (n = 12, 28.6%) and follow-ups of less than 5 years (n = 4, 9.5%). Suicide death prediction cases involved substantially longer follow-ups (median = 246.00 months, mean = 263.07 months, SD = 96.37 months) than suicide attempt prediction cases (median = 108 months, mean = 89.59 months, SD = 31.99 months).
Clinical samples (73.8%) were more common than general (16.7%) and SITB (9.5%) samples. The median number of SITB participants reported was 25 (mean = 164.26, SD = 412.20). For suicide attempt prediction cases, clinical samples accounted for 82.8% of cases (n = 24), and SITB samples and general samples accounted for 10.3% (n = 3) and 6.9% (n = 2), respectively. In the prediction of suicide death, clinical samples were most frequent (n = 7, 53.8%), followed by general (n = 5, 38.5%) and SITB (n = 1, 7.7%) samples.
Mixed adult/adolescent samples represented 73.8% (n = 31) of cases; 21.4% (n = 9) of cases involved adult samples, and 4.8% (n = 2) of cases involved adolescentonly samples. No adolescent-only samples were used in the prediction of suicide death. Suicide attempt prediction cases involved primarily mixed samples (n = 21; 72.4%) followed by adult (n = 6; 20.7%) and adolescent (n = 2; 6.9%) samples. Suicide death prediction cases included fewer adult samples (n = 3; 23.1%) than mixed samples (n = 10, 76.9%).
Overall Prediction and Publication Bias
Overall prediction analyses represent the pooled effect of all ED predictors on the outcome of interest (i.e., suicide attempt or suicide death).
Suicide Attempt. Overall prediction analyses included 26 OR prediction cases. Together, these cases produced a weighted mean OR (wOR) of 1.91 (95% CI: 1.48, 2.48). As anticipated, between-study heterogeneity was high (I 2 = 71.35%). Publication bias was indicated across multiple indices (see Table 2 and Figure 1 ). Accounting for publication bias would reduce the wOR to 1.59 (95% CI: 1.25, 2.01).
Suicide Death. OR analyses included 13 prediction cases, yielding a wOR of 1.71 (95% CI: 0.98, 2.98). Heterogeneity was high (I 2 = 80.64%), and there was no evidence of publication bias.
Risk Factor Categories ED Diagnosis. Eating disorder diagnosis significantly increases risk of suicide attempt (wOR = 2.19 [95% CI: 1.55, 3.09]), but not death (wOR = 1.71 [95% CI: 0.98, 2.98]). The majority of cases involved predictors that assessed the presence of any ED. Although some prediction cases did examine the effects of specific ED diagnoses, there were too few cases per diagnosis to produce reliable effects (i.e., anorexia nervosa [n = 1 for attempts; n = 5 for death]; bulimia nervosa [n = 0 for attempts; n = 3 for death]; easting disorder not otherwise specified [EDNOS, n = 0 for attempts; n = 2 for death]).
ED Symptoms. ED symptoms were associated with significantly increased odds of suicide attempt (wOR = 1.81 [95% CI: 1.35, 2.42]). Too few prediction cases existed per symptom to reliably report specific symptom effects. No OR cases examined the effects of ED symptoms in the prediction of suicide death.
Moderators
Sample Severity. Across all outcomes, prediction was strongest (and statistically equivalent) among both clinical (wOR = Follow-up Length. There was no significant effect of follow-up length in the prediction of attempts (b = .10, p = .43) or death (b = À.17, p = .72). When outcomes were considered jointly, the effect of follow-up length was also not significant (b = .03, p = .81). Note. Classic and Orwin's fail-safe N values represent the number of studies required to nullify the observed significant effects; Begg and Mazumdar rank correlation test computes the rank order correlation between effect estimates and standard error; Egger's test of the intercept uses precision (i.e., the inverse of the standard error) to predict the standardized effect (i.e., effect size divided by the standard error). The size of the effect is reflected in the slope and bias is reflected in the intercept (B 0 ); missing cases under Duval & Tweedie's trim and fill are the number of cases estimated as missing below the mean; OR = weighted mean odds ratio.
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DISCUSSION
Suicidal behavior is a major public health concern resulting in thousands of deaths every year. If we are to improve prediction and prevention, it is essential to identify reliable and accurate risk factors for suicidal behavior. EDs are thought to confer risk for suicidal thoughts and behaviors; however, this conclusion is primarily based on cross-sectional research, which cannot identify the direction of associations. The primary purpose of the present study was to determine whether the existing literature supports the idea that EDs are risk factors for suicidal thoughts and behaviors. This is the first meta-analysis to examine ED diagnoses and symptoms as longitudinal predictors of suicidal outcomes.
The present meta-analysis showed that, at least within the narrow methodological limits of the existing literature, EDs are weak risk factors for suicide attempts. Specifically, ED diagnosis significantly increases risk of suicide attempt (wOR = 2.19) but not death by suicide (wOR = 1.71), and ED symptoms increase risk of suicide attempt (wOR = 1.81). Considered in terms of clinical significance (i.e., absolute odds rather than relative odds), these are weak risk factor effects. The strongest predictor in this meta-analysis was ED diagnosis predicting suicide attempt. The odds of attempting suicide in a given year in the United States are .0031. With a wOR of 2.19, ED diagnosis increases the odds of a suicide attempt to .0068-a figure still nearly zero. Thus, in terms of absolute rather than relative odds, ED diagnosis and symptoms provide only meager improvement in the prediction of suicide attempts, offering little clinical significance for practitioners. Furthermore, with too few prediction cases, it was impossible to examine whether specific ED diagnoses or symptoms are stronger predictors of suicidal outcomes than others.
In addition to examining overall effects of EDs on suicidality, we tested several moderators, including sample age, sample severity, and length of follow-up. Effects remained weak when moderators were considered. Prediction was strongest among clinical and general samples, and nonsignificant among SITB samples. Additionally, prediction was stronger among adult and mixed-age samples than among adolescents.
Limitations and Future Directions
Beyond providing a statistical summary of the existing literature, this metaanalysis revealed several major limitations of the literature that provide clear directions for future research. One of the most striking and unexpected findings of this meta-analysis is the lack of longitudinal research examining EDs as predictors of suicidal outcomes. The first such study was published in 1996 (Fridell, € Ojehagen, & Tr€ askman-Bendz, 1996) , and in the two decades since, only 13 additional publications have examined the question, averaging about one study every 2 years and yielding a total of 42 prediction cases. Notably, the majority of these studies did not specifically target or recruit individuals with EDs, but rather suicide attempters more generally. No studies included suicide ideation as an outcome. This lack of empirical evidence regarding the causal relationship between EDs and suicide is concerning, especially since EDs (and AN in particular) are so frequently cited as strongly associated with suicide. Without carefully designed longitudinal research, it will be impossible to determine how suicide risk is temporally associated with ED variables.
In addition to revealing the scarcity of research, the findings of the present meta-analysis also highlight the surprising degree of methodological homogeneity across existing longitudinal studies. First, nearly all studies were characterized by extremely long follow-ups, with a median follow-up length of nearly a decade, and only one case including a follow-up of less than 1 year. In fact, to our knowledge, very little research has closely examined the time course between the onset of an eating disorder and the onset of suicidality. One recent study found that within adults, suicidality typically onset before the onset of binge eating; however, this pattern was reversed in adolescents (Forrest, Zuromski, Dodd, & Smith, 2017) . Additional research examining the mean length of time between onset of eating disorder symptoms and suicidality is needed. Our findings also highlight that most of this research has been conducted within treatment-seeking samples, despite the fact that important differences exist between treatment-seeking and non-treatment-seeking samples (e.g., Forrest, Smith, & Swanson, 2017) . Future longitudinal research should examine suicide risk as it relates to treatment seeking and recovery status. The current study highlights that to date, the designs of most studies examining suicidality fail to meet the needs of clinicians, who are required to make assessments of risk over short periods of time (i.e., hours, days, or weeks rather than years or decades) in order to intervene appropriately. Without accurate information about shortterm predictors of suicide risk, efforts to develop effective prevention and intervention efforts will remain stagnated. Clearly, more research is needed to investigate the ebb and flow of suicidality over both the short and long term among eating disorder populations.
Second and relatedly, the majority of studies examined ED variables as static predictors; yet, suicide risk is by nature timevarying and transient. Research on acute risk factors for suicide outcomes among ED populations is lacking, pointing to the essential need for researchers to study whether ED variables may predict suicide attempts and death within hours, days, or weeks-the time frame in which clinicians must often operate. Thus, examining dynamic fluctuations in ED-relevant variables may improve prediction. For instance, acute exacerbations in symptoms (e.g., dramatic and uncharacteristic changes in weight or compensatory behaviors over a brief period of time, increases in activity/agitation) may be important to consider (Ribeiro, Silva, & Joiner, 2014; Ribeiro, Yen, Joiner, & Siegler, 2015) . Additionally, future researchers may wish to examine factors relevant to ED populations, such as interoceptive deficits (feeling disconnected from one's body), which have been found to be related to attempts in ED (Smith, Forrest, & Velkoffin, in press ) and other populations (Forrest, Smith, White, & Joiner, 2015) . It will also be important for future research to examine the specific effects of individual ED symptoms on suicidality over time; we were unable to conduct these finer-grained analyses due to the limited number of available studies.
Third, ED factors were often considered in isolation. Prediction may improve when ED factors are considered in combination with other relevant factors (e.g., nonsuicidal self-injury [Paul, Schroeter, Dahme, & Nutzinger, 2002] , substance use disorders [Blinder et al., 2006] , and personality disorders [Sansone, Levitt, & Sansone, 2004] ). It may be that EDs are associated with death by suicide only insofar as they are associated with one or more of these additional correlates. Alternately, there may be additional variables, like emotion dysregulation and certain temperamental styles, that confer risk for EDs and other suicide risk factors, as well as suicide death. Advances in predictive modeling, especially machine-learning techniques (e.g., Kessler et al., 2015) , are particularly promising in identifying highly accurate and precise predictive algorithms. Prioritizing research that overcomes these three critical limitations of the existing literature will be critical to substantively advancing our understanding of the relation between EDs and suicidal thoughts and behaviors.
Finally, it is possible that the current classification system for EDs may have influenced these results. The most common ED diagnosis is EDNOS, which encompasses a great deal of heterogeneity in presentation but is largely neglected in clinical research (Fairburn & Bohn, 2005) . While the symptom presentation in this disorder can sometimes capture subthreshold cases of AN, BN, or BED, it can also be 234 EATING DISORDERS AND SUICIDE PROSPECTIVE META extremely variable. BED was a subcategory of EDNOS prior to the publication of the DSM-5, and few studies in this review specifically included individuals with an EDNOS or BED diagnosis, making it difficult to generalize conclusions to these particular forms of ED. Furthermore, it is quite common for individuals with EDs to cross from one diagnosis to another (Fichter & Quadflieg, 2007; Milos, Spindler, Schnyder, & Fairburn, 2005) . Studies have also noted elevated suicidality among individuals with obesity-and weight-related concerns (e.g., Pompili, Girardi, Tatarelli, Ruberto, & Tatarelli, 2006) ; thus, future longitudinal research should also examine whether other weight-related conditions, like obesity, and appearance-related conditions, like body dysmorphic disorder, are risk factors for suicide ideation, attempt, and/or death. Lastly, all of the studies included in this review were conducted prior to the publication of the DSM-5, with its revised ED diagnoses. Therefore, it remains to be seen whether EDs diagnosed according to this new classification scheme demonstrate the same associations with suicidal behavior as we found in this review. Together, these issues point to the need for future research to examine specific EDs in relation to later suicidality.
CONCLUSION
One of the main advantages of any meta-analysis is the ability to aggregate across studies and provide a statistical summary of existing literature. To this end, our results indicated that, at least within the narrow methodological constraints in which they have been studied to date, ED factors were significant yet weak predictors of suicide attempts but not death. Importantly, these limitations offer clear directions for future study, which we believe have the potential to dramatically advance our understanding of the relationship between EDs and suicidal thoughts and behaviors. These results represent a significant advance in our thinking and understanding of the relationship between EDs and suicide. Specifically, they highlight the crucial need to conduct methodologically sound research examining acute and causal risk factors within ED samples to more conclusively determine the nature of the association between EDs and suicidality.
